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$n$ , $m$ $P$
$M$





$P\in \mathbb{R}_{\geq 0}^{n\cross n}$
$P$
$\mu^{(0)}=(\mu_{1}^{(0)}, \ldots,\mu_{n}^{(0)})\in Z_{\geq 0}^{n}$ $v$ $t\backslash -$
$P$
$t\in Z_{\geq 0}$
$\mu^{(t)}=(\mu_{1}^{(t)}, \ldots,\mu_{n}^{\langle t)})\in \mathbb{R}_{\geq 0}^{n}$
$\mu^{(t)}=\mu^{(0)}P^{t}$




2.1. $P$ $v,$ $u\in V$
$\mathcal{E}=\{(u, v)\in V^{2}|P(u, v)>0\}$
$m=|\mathcal{E}|$
$m\leq n^{2}$ $N(v)$ $| \frac{|\mathcal{I}_{v,u}[0,z)|}{z}-P(v, u)|<\frac{2(\lfloor lgz\rfloor+1)}{z}=O(\frac{\log z}{z})$
$v$ ) $\delta(v)=|N(v)|,$
$n=|V|$ $\chi^{(0)}(=\mu^{(0)})$ $V$ $z\in Z_{>0}$
$\chi^{(t)}$ $t$ 2.1 $v$
$[t, t+1)$ $v\in V$
$u$




2.2. $P$ $v,$ $u\in V$
$\hat{}$
$\sigma_{v}$
$|$ $\sigma_{v}:Z_{\geq 0}arrow N(v)$
$z\in Z_{>0}$
$\beta$ j$(i)\in\{0, 1\}(j\in\{0, 1,,\lfloor 1gi\rfloor\})i\in Z_{>0}$$i= \sum_{j=.0}^{\lfloor 1gi. }.\beta_{j}(i)\cdot 2^{j}$ i $| \frac{|\mathcal{I}_{v,u}[0,z)|}{z}-P\zeta v,$ $u)|> \frac{1}{3z}lg(\frac{3}{4}z+1)=\Omega(\frac{\log z}{z})$
$\beta_{\lfloor lgi\rfloor}^{i}\beta_{\lfloor lgi\rfloor-1}^{i}\ldots\beta_{1}^{i}\beta_{0}^{i}$









$u_{1},$ $\ldots$ , u $\delta$(
$\sum_{j=1}^{k-1}P(v, u_{j})\leq\psi(i)<\sum_{j=0}^{k}P(v, u_{j})$ ,
$\sigma_{v}(i)=u_{k}-\in N(v)$ 3
$\sum_{j}^{0_{=1}}P(v, u_{j})=0$ $7^{-}$
$\psi$ Van der Corput sequence
.
[0,1)
- $\psi(i)$ $\psi(i)$ 3.1. $P\in \mathbb{R}^{n\cross n}$
$v,$ $u\in V$ $\mathcal{I}_{v,u}[z, z’)\subseteq$ $P$ $\pi,$ $\lambda_{i}$ $P$
$Z_{\geq 0}$
$\lambda^{*}def=$
maxi $\{|\lambda_{i}|| |\lambda_{i}|\neq 1\}$
$\chi^{(T)}$ $M$ , $T\in Z_{\geq 0}$
$\mathcal{I}_{v,u}[z, z’)^{de}=^{f}\{j\in\{z, \ldots‘ z’-1\}|\sigma_{v}(j)=u\}$ (2)
$\sqrt[\backslash ]{}HE$
$|\mathcal{I}_{v,u}[z, z’)|$ $v$ $z$
$z’-1$ $z’-z$ $u$
$|\chi_{w}^{(T)}-\mu_{w}^{(T)}|$ $\leq$ $\frac{2\sqrt{\pi(w)}\cdot(n-1)\cdot m\cdot(1gM+1)}{\min_{u\in V}\sqrt{\pi(u)}(1-\lambda^{*})}$
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$P^{z}(v, u)= \sqrt{\frac{\pi(u)}{\pi(v)}}\sum_{j=0}^{n-1}(\lambda_{j})^{z}b_{j}(v)b_{j}(u)$ (3)
$X_{v}^{(t)}= \sum_{s=0}^{t}\chi_{v}^{(s)}$
3.2. $w\in V,$ $T\geq 0$
$\chi_{w}^{(T)}-\mu_{w}^{(T)}=\sum_{t=0}^{T-1}\sum_{v\in V}\sum_{u\in N(v)}(|\mathcal{I}_{v,u}[X_{v}^{(t-1)}, X_{v}^{(t)})|$
$-\chi_{v}^{(t)}P(v, u))P^{T-t-1}(u, w)$










$V)4_{1.f_{-}\triangleright-p^{\backslash }\sqrt{} \kappa a\ g\tau_{\sim}^{- I’\cdot\not\in\ovalbox{\tt\small REJECT} \mathcal{T}}}^{\mathcal{I}_{v,u}[X_{v}^{(t-1)},X_{v}^{(t)})|_{\backslash }\}g\mathfrak{p}\yen_{i}\#_{\wedge}|Jt^{-}C^{\theta}EAvt\grave{\grave{\backslash }}ffi}\prime,$
u} $\mathfrak{B}$
$x^{(t+1)}= \sum_{v\in V}\sum_{u\in N(v)}|\mathcal{I}_{v,u}[X_{v}^{(t-1)},X_{v}^{(t)})|e_{u}^{T}$
$\chi^{(t)}=\sum_{v\in V}\chi_{v}^{(t)}e_{v}^{T}$
$\sum_{t=0}^{T-1}(\chi^{(t+1)}P^{T-t-1}e_{w}-\chi^{(t)}P^{T-t}e_{w})$
$=$ $\sum_{t=0}^{T-1}(\sum_{v\in V}\sum_{u\in N(v)}|\mathcal{I}_{v,u}[X_{v}^{(t-1)}, X_{v}^{(t)})|e_{u}^{T}$
. $P^{T-t-1}e_{w}- \sum_{v\in V}\chi_{v}^{(t)}e_{v}^{T}P^{T-t}e_{w})$
$e_{u}^{T}P^{T-t-1}e_{w}=P^{T-t-1}(u, w)$ ,
$P^{T-t}(v, w)= \sum_{u\in N(v)}P(v, u)P^{T-t-1}(u, w)$
$\chi_{w}^{(T)}-\mu_{w}^{(T)}=\sum_{t=0}^{T-1}(\sum_{v\in V}\sum_{u\in N(v)}|\mathcal{I}_{\nu,u}[X_{v}^{(t-1)}, X_{v}^{(t)})|$
. $P^{T-t-1}(u, w)- \sum_{v\in V}\chi_{v}^{(t)}P^{T-t}(v, w))$
$=$ $\sum_{t=0}^{T-1}\sum_{v\in V}$
$( \sum_{u\in N(v)}|\mathcal{I}_{v,u}[X_{v}^{(t-1)}, X_{v}^{(t)})|P^{T-t-1}(u, w)$
$- \chi_{v}^{(t)}\sum_{u\in N(v)}P(v, u)P^{T-t-1}(u, w))$
$=$ $\sum_{t=0}^{T-1}\sum_{v\in V}\sum_{u\in N(v)}$
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$(|\mathcal{I}_{v,u}[X_{v}^{(t-1)}, X_{v}^{(t)})|-\chi_{v}^{(t)}P(v, u))u,$ $w$
$v$
$e_{i}(i=0,1, \ldots, \delta(v)-1$ $[_{\overline{2}^{T}}i,$ $\dotplus_{2^{1}}^{l})$
$\square$
$(\delta(v)\leq 2^{k})$ $[^{\underline{\delta}_{2}}\doteqdot^{v)},$ $1)$
3.3. $v,$ $w\in V$ $t\geq 0$ $\mathfrak{R}\underline{|},$
$\sum_{u\in N(v)}(|\mathcal{I}_{v,u}[X_{v}^{(t-1)}, X_{v}^{(t)})|-\chi_{v}^{(t)}P(v, u))$
. $\sqrt{\frac{\pi(w)}{\pi(u)}}b_{0}(u)b_{0}(w)=0$ 5
$P$ $P$ $\pi$
$\lambda^{*}$ , $n$ , $m$ , $M$3.2,3.3, (3)
$o( \frac{\sqrt{\pi(w)}\cdot n\cdot m\cdot 1.ogM}{\min_{u\in V}\sqrt{\pi(u)}(1-\lambda)})$
$\chi_{w}^{(T)}-\mu_{w}^{(T)}$












4.1. $i\in Z_{\geq 0}$ $k$ $\ell\in$
$\{0,1, \ldots, 2^{k-1}\}$ $\overline{2}^{T}\ell\leq\psi(i)<+^{p_{2^{1}}}$
$\overline{2}^{F}\ell\leq\psi(i+2^{k})<$
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